In this paper, formulations and some computational results of cycle jump method based on the nonlinear finite element method are presented. Problems, involving nonlinear cyclic deformation, such as low cycle fatigue problems can be solved by the proposed cycle jump method. To solve the problems of nonlinear cyclic deformation of structure by the nonlinear finite element method with a cycle-by-cycle approach, a large amount of computational time is generally required. Thus a cycle jump method is presented from a view point of temporal multi-scale analysis. Then, an alternative analytical procedure consisting of three steps is proposed. They are a few cycles of nonlinear analysis in a cycle-by-cycle fashion, computations of jumps of strain history dependent quantities (extrapolations) based on the results of the cycle-by-cycle analysis and a cycle jump for several dozen to several hundred cycles using the results of the extrapolations. The results of cycle jump analyses are presented and their accuracies are critically examined. It was found that the results of several load cycles at the beginning of each cycle-by-cycle analysis step should be excluded from the computations of the extrapolation step.
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(11) Fig. 1 The relationship between time and the non-oscillatory part of solution using proposed cycle jump method. The extrapolation in the temporal space using the cycle jump method is shown. Fig. 2 The boundary value problem at time T 3 . S t and S u are the traction and the displacement prescribed boundaries.
The relationship between time and proposed cycle jump method. Incremental analysis from time T 0 to time T 1 is not used for the calculation of the APTH operator on the almost periodic function. Incremental analysis from time T 1 to time T 2 is used for calculating APTH operator.
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∂ ϕ Ave. ∂t between the values at the integration points and the "average". 
4. Table 2 Summary of accuracies of the cycle jump analyses on the plate with a circular hole subject to cyclic tension.
An isotropic hardening law is adopted. "Accuracy" shows accuracy of cycle jump analyses, and "Relative error" shows value defined by eq. (19), respectively. The level of accuracy is categoraized to be "Diverged" , "Inaccurate" (relative error > 10 −1 ) and "Accurate" (relative error ≤ 10 −1 ). 
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